Quantitative analysis of morphological changes in skeletal muscle of the rat after hormone administration.
Thyroxine and cortisone acetate administration of rats of 4--7 days of age is not only accompanied by the induction of the muscle-specific enzyme, creatine kinase, but the hormones also induce morphological changes in the gastrocnemius during this period. Administration of thyroxine to these rats causes a splitting of myofibrils as shown by stereological measurements on electron micrographs. This splitting of myofibrils was not observed upon cortisone acetate administration and when both hormones were given simultaneously. It is suggested that cortisone acetate counteracts the effect of thyroxine. Both thyroxine and cortisone acetate increase the volume percentage taken by the mitochondria at 7 days of age. The effect of the simultaneous injection of both hormones is equal to the sum of the separate effects of these hormones. These changes in volume percentage of the mitochondria were compared with changes in a mitochondrial marker enzyme, i.e. citrate synthase. The difference between the morphological measurements and citrate synthase activity is due to a change in the specific activity of citrate synthase in the mitochondria.